Contraction-induced fatty acid translocase/CD36 translocation in rat cardiac myocytes is mediated through AMP-activated protein kinase signaling.
Contraction of rat cardiac myocytes induces translocation of fatty acid translocase (FAT)/CD36 and GLUT4 from intracellular stores to the sarcolemma, leading to enhanced rates of long-chain fatty acid (FA) and glucose uptake, respectively. Because intracellular AMP/ATP is elevated in contracting cardiac myocytes, we investigated whether activation of AMP-activated protein kinase (AMP kinase) is involved in contraction-inducible FAT/CD36 translocation. The cell-permeable adenosine analog 5-aminoimidazole-4-carboxamide-1-beta-D-ribofuranoside (AICAR) and the mitochondrial inhibitor oligomycin, similar to 4-Hz electrostimulation, evoked a more than threefold activation of cardiomyocytic AMP kinase. Both AICAR and oligomycin stimulated FA uptake into noncontracting myocytes by 1.4- and 2.0-fold, respectively, but were ineffective in 4 Hz-contracting myocytes. These findings indicate that both agents stimulate FA uptake by a similar mechanism as electrostimulation, involving activation of AMP kinase, as evidenced from phosphorylation of acetyl-CoA carboxylase. Furthermore, the stimulating effects of both AICAR and oligomycin were antagonized by blocking FAT/CD36 with sulfo-N-succinimidylpalmitate, but not by inhibiting phosphatidylinositol 3-kinase with wortmannin, indicating the involvement of FAT/CD36, but excluding a role for insulin signaling. Subcellular fractionation showed that oligomycin was able to mobilize intracellularly stored FAT/CD36 to the sarcolemma. We conclude that AMP kinase regulates cardiac FA use through mobilization of FAT/CD36 from a contraction-inducible intracellular storage compartment.